This paper introduces two new approaches to determine the optimal parameter in the mehod of regularization. One is based on the error analysis made in [4] and [5]. The other is based on, what is called in [2], L-curve, which is formulated and analyzed in [3].
Introduction
One of the most important problems in approximating the solution of a linear ill-posed problems by the method of regularization resides in the selection of the optimal regularization parameter. we present new two approaches to the optimal regularization.
We consider the ill-conditioned linear systems arising from Fredholm integral equations of the first kind of the form
where K(s, t) and 9(s) are known L2 functions and j is the unknown function in TI = 9, (2) with 1= (/1,12, ... ,1,,) E R" ,9 = (91,92, "',9m) E Ir" and T: R!' ~ Ir".
The ill-posedness of (1) results from the fact that the operator T which is the integral operator in (1) dose not have a bounded inverse, which in turn, implies that the condition number of the matrix T increases rapidly as m and n increase. Consequently, any attempts to solve (2) by a conventional least squares method may produce disastrous results. A number of methods are available to mitigate the effect of this illconditioning. Best known of them are the truncation of the singular value decomposition and the method of regularization.
Optimal regularization
The method of regularization solves the related well-posed problem of minimizing a smoothing functional. In other words:
The parameter J. L is called the regularization parameter, which controls the tradeoff between the stabilty of the system (3) and the fidelity to the original equation. This technique is known to be very successful in practice, provided that the optimal value of the regularization parameter J. L is determined appropriately [1, 4, 7] . We set, for further use,
where Tt denotes the Moore-Penrose generalized inverse of T and !(J.Li Llg) represents the minimizer of the smoothing functional (3).
We define the optimal regularization parameter as follows.
